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(54) Pigment-dispersed photoresist composition for color filter of liquid crystal display 



(57) A pigment-dispersed photoresist composition 
for a color filter of liquid crystal display, which comprises 
a photosensitive resin composition comprising a binder 
resin, a multifunctional acrylate monomer or oligomer, 
a polyene compound containing at least unsaturated 
group the main chain of which may be substituted with 
esters or urethanes, a multifunctional thiol compound, 
a photopolymerization initiator, a sensitizer, a soft po- 
lymerization inhibitor and an organic solvent, and a pig- 



ment-dispersed composition comprising pigment, a pol- 
ymeric dispersing agent and/or a pigment-derived dis- 
persing agent in combination with a surfactant a leveling 
agent, a slip agent, an antifoaming agent and an organic 
solvent, is disclosed. Superior in physical properties in- 
cluding thermal resistance, light fastness, spectro- 
scopicity, color reproduction (chromaticity), dispersing 
stability, adhesiveness to substrate, resolution and pho- 
tosensitivity, the pigment-dispersed photoresist compo- 
sition can afford a fine pattern with high definition. 



< 

in 
oo 

CM 

in 

CM 

o 
Q_ 

LLI 

Printed by Jouve. 75001 PARIS (FR) 

BNSDOCID: <EP 0725285A1J_> 



EP 0 725 285 A1 

Description 

BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention relates to a pigment-dispersed photoresist composition for the color filter of liquid crystal 

sssissssr of pho,oresist composition and pi9ment composition ' *** is exce,,ent in s^sss; 

Description of the Prior Art 

As society becomes more and more information-intensive it produces an immense quantity of various information 
every day and thus, recording media with higher capability have been developed. In the last few years surprS no 
achievements have been made in a field of visible information. Particu.arly, a display, a device ontSSSSSS 

P SSn1o n h WOrdS h ?T erS ° f draWm9S ' h3S Str0n9 ' y b6en required to be ™ ™' e compact an rZe hin n 
addition to being able to represent the information in colors. 

Attracting scientific and commercial attention, liquid crystal color displays have been and continues to be consid- 
ered as a very promising choice capable of satisfying such demand, and its development is being watched with keen 

IlTion ° ec a,e ' " ,S r fUl 38 an ima " diSP ' ay e ' emem ,0f 3 P ' Uramy °' PUr P° S6S ™^ *» example NquTd crysfa" 
e ev l Z ' r , 60 m ° n,t0r ' Camera ' SCannef ' lapt ° P W ° rd pr ° CeSSOr ' nO,eb0ok P ersonal computer, car-mounted 

television receive, television receiver wrth large screen, game pack and so on. Of course. Hquid crystal color displays 
are required to be significantly improved in their functions. ^lora.spiays 

*J«™T h °Z S ! al C ° lor # disp u lay ' a co,or filter is one ° f the important parts which reproduce color signals In 
addition. ,t hows the key for the solution of such problems as improvement in picture quality, quality stabilization for 

procTsT * aCC ° rdin9 '° SXPanSi0n ° f COndrti ° nS ' and redUCti0 " in P r ° duC,io " cosuhrough simp.mca^n Z 

h.a J!??"* 3 CO, °: fi,ter ,or lk > uid crystal dis P |a V is Prepared by forming red. green and blue picture elements and a 
h ore^ion" ? SUb f ^Z^' 688 s P ecial 9"— •» liquid crystal display). To date, various processes are engaged 
ZZl^ T" f CO '? r f " ter ,0f " qU ' d Cfya,al diSp ' ay F ° r eXam P ,e ' dye P rocess ' P^t process, pigment dispersion 
SS^tlS 0 ^ 08 PrOC6SS in ° r9aniC mul,i,ayerthin fi,m P^ss (including chemical deposition process) 

In the dye technology, a photosensitive natural resin, for example, gelatin, or a photosensitive synthetic resin for 
example am.ne-modified polyvinyl alcohol, is treated with dye. The color filter thus obtained is however n^ealZ 
lowered in thermal resistance, light stability and moisture resistance nowever, noticeably 

nrin/t! 0 Pfi ? !, eCh " 0,09y ' pigment is dispersed in a photosetting resin to give ink which is then subjected to offset 
print, screen pnnt, decalcoman.a or letterpress print. This process has advantages that the color filter can be produced 

c-^ ZTl f accom P |,shment of spectroscopic properties identical to those of existing Braun tube and 

color reproduction on chromaticity diagram. 

the ^' e ; C e lH 0deP » 0Siti . n ,echnol ° 9y consis,s broadly of aspersing pigment in a suitable solvent and electrodepositing 
rlr ,i P ! V V , T ° f e ' eCtr0deS ,0rmed ° n 3 SUbsUate ™ s P rocess is advantageous in that the res u. no 
rat h p SUP ^' 0r m " 9ht S,abHity and ,herma ' resis,ance H °wever, the electrodeposrtion process is very comp", 9 
efeSodel r P ri * T? trans P arent electrodes in or der to form a pigment layer Further' demands addZal 

a hiarTma 9 , ,echno,0 9 ie s known 35 inc *9anic multilayer thin film processes is deposition of nickel or chrome by which 
a black matnx .s formed This process can provide good light-shielding rate and resolution. Significant disadvantages 
so w r CeS lT e " iS com P |icated ' need s enormous equipment investment and costs very much to operate 

resinfeiuE^ 

Photolrthography, so as to produce a photoresist. For a good result, the pigment-dispersed resist 
ZtoseS taT re K ° ^ 3 hi9hly P hotosensrtive P°'V m er therein which is capable of no. only inrtiating itself into 
photosetting reaction but also promoting this reaction in itself even though intensity of light is attenuated by the pigment 

ss L * 2 Til T " 0mP °= rt,0n mUSt be S,ablS to and be w « h ease applied to the steps of coating, exposure anddeve.: 
opment First above all, p,gment with a particle size of submicrons. for example, 0.01 to 0.5 ^m, is needed to be 
d r s l^H IT,' 8 ln the .P ho,OSensi,ive resin - t0 9ive superior color filter for liquid crystal display. Further, the pigment- 
dispersed res.st composite must secure stability according to long storage of at .east 3 months. Light stability thermal 
resistance, moisture resistance and chemical resistance are fundamental properties which the compositon sho^fd 
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posses. Superior chromaticity is essential to the composition, as well. 

In contrast with electron setting, uv setting has an advantage of being able to be performed in air. Oxygen contained 
in air, however, may quench free radicals during uv setting, resulting in deterioration of curing degree. Since the surface 
of photosetting film has an oxygen concentration of as high as two or three times of that of the inside of curing film, 
the inhibiting action of oxygen for the photo-polymerization of film is active particularly on the surface. Thus, light 
abosorbance is required to be high in order to increase the polymerization reaction rate initiated by light. This means 
that the intensity of incident light is high, with restriction of oxygen from being consumed on the surface and from being 
diffused into the inside of the film by the photo-reaction. It is possible to decrease the influence of oxygen by increasing 
the concentration of photo-initiator but too much initiator diminishes the light absorbance in the inside of film, leading 
to incomplete photosetting. As a result, there occurs a significant disadvantage that the total curing state of film cannot 
be known simply by measuring the degree of cure on the surface. 

Accordingly, the photo-curing of film is based on the keeping of light initiator as low as possible so as to bring the 
surface of film into an appropriate curing state. To overcome the inhibition of photo-polymerization in air, the following 
conditions are considered. First, illumination of light is carried out in inert atmosphere such as nitrogen. A protective 
film may be used. For example, a protective polyester film is employed for dry film resist. Alternatively, illumination of 
light may be done in water because the air has an oxygen concentration of as high as 1 00 times of that of water. Finally, 
particular photo initiators, such as triazine compounds and imidazole compounds, are added, as disclosed in Japanese 
Pat. Nos. Hei 1-152449 and Hei 6-201913. 



20 SUMMARY OF THE INVENTION 



Therefore, it is a principal object of the present invention to provide a high-sensitive., pigment-dispersed resist 
composition which is not affected by oxygen when using radical photo initiators for curing, thereby avoiding the afore- 
mentioned problems associated with the prior arts. 

It is another object of the present invention to provide a resist composition for color filter of liquid crystal display, 
which exhibits superiority in spectroscopic property, photosensitivity, resolution, surface flatness and thermal resist- 
ance 

It is a further object of the present invention to provide a pigment-dispersed photoresist composition for a color 
filter of liquid crystal display, with which a fine pattern of high definition can be formed. 

Based on the intensive and thorough research by the present inventors, the above objects could be accomplished 
by adding thiol compounds and/or ethylenically unsaturated polymers in a resin composition. 

In accordance with an aspect of the present invention, there is provided a pigment-dispersed photoresist compo- 
sition for a color filter of liquid crystal display, which comprises a photosensitive resin composition comprising a binder 
resin, a multifunctional acrylate ologomer, a polyene compound containing at least unsaturated group the main chain 
of which may be substituted with esters or urethanes, a multifunctional thiol compound, a photopolymerization initiator, 
a sensitizer, a soft polymerization inhibitor and an organic solvent, and a pigment-dispersed composition comprising 
pigment, a polymeric dispersing agent and/or a pigment-derived dispersing agent in combination with a surfactant a 
leveling agent, a slip agent, an antifoaming agent and an organic solvent. 

Superior in physical properties including thermal resistance, light fastness, spectroscopic^, color reproduction 
(chromatocity), dispersing stability, adhesiveness to substrate, resolution and photosensitivity, the pigment-dispersed 
photoresist composition can afford a fine pattern with high definition. 



DETAILED DESCRIPTION OF THE INVENTION 



45 The multifunctional thiol compound used in the present invention has at least one SH group the represent examples 

of which include glycol dimercaptoacetate, trimethylolethane tris(3-mercaptopropionate), and pentaerythritol tetrakis 
(thiolglycolate), As to polyene, a compound having at least one unsaturated group can be empolyed in the composition 
of the present invention the main chain of which may partially substituted with ester or urethane. 

Upon being exposed to light, such multifunctional thiol and polyene compounds react with each other to form linear 

so and steric network structures, thereby obtaining desirable patterns. As a result, the reduction in initiation rate of pho- 
topolymerization, caused by oxygen, does not occur, so that high sensitivity can be achieved in air without using a 
protective film. 

In the pigment-dispersed photoresist composition of the present invention, there is used an effective amount of a 
binder resin represented by the lollowing general formula I: 

ss 
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R l R 2 R 4 

' I I 

-t^CH 2 KCH 2 C^h f- C H 2 C -fc 

' I I 

c=o c =o c =o 



[I] 



OH 



R 3 R 



5 



wherein 

R 1 is H, CH 3 or CH 2 COOH; 
^ R 2 is H or CH 3 

R 3 is an alkyl group containing 1 to 10 carbon atoms, a phenyl group, a benzyl group or 

25 



30 




wherein 

A is H, CI, Br. F, N0 2 , or -C,H 2I+1 wherein I is an integer of 1 to 6; 
R 4 is H or CH 3 ; 
35 R 5 is (CH 2 ) m H wherein m is an integer of 1 to 10; 

X is -OH, -(CH=CH) n H wherein n is an integer of 1 to 4, 
-OCO-(-CH=CH) n -B wherein n is an integer of 1 to 4 and B is 



-<2> -Q 



and x, y, and z represent mole ratios among the moieties, ranging from 5 to 40 mole %, 30 to 95 mole % and 0 1 
to 75 mole %, respectively. 

In accordance with the present invention, a photosensitive resin composition may be prepared by mixing 5-60 
weight parts of multifunctional acrylate monomer or oligomer, 0.01-50 weight parts of polyene compound containing 
at least one unsaruated group, 0.01-50 weight parts of multifunctional thiol group, 0.1-50 weight parts of photopolym- 
enzation initiator and other additives with 100 weight parts of the binder represented by Formula I in an organic solvent 

The binder resin is a kind of terpolymer consisting of unsaturated organic acid, unsaturated organic acid ester, 
and unsaturated organic acid ester containing photosensitive groups such as ally! group, cynamoyl group or acryloyl 

A multifunctional acrylate oligomer is added in order to provide high photo-crosslink density for the binder resin 
according to the present invention. Oligo ester acrylate, oligo epoxy acrylate, and oligo urethane acylate may be used 
alon or in combination. Multifunctional acrylate monomers may be used for the same purpose. The concrete examples 
of multifunctional acrylate monomer include ethyleneglycol diacrylate, triethyleneglycol acrylate, 1 ,3-butanedioldiacr- 
ylatate, 1 ,4-cyclohexanedioldiacrylate, trimethyloltriacrylate, trimethylolpropanetriacrylate : pentaerythritoltriacrylate 
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dipentaerythntoltriacrylate. dipentaerythritolletraacrylate. sorbitoltriacrylate, sorbitoltetraacrylate, sorbilolpentaacr- 
ylate. sorbrtolhexaacrylate. tetramethylene glycoldimethacyfate. triethyleneglycoldimethacrylate. trimethylolpropanet- 
r.methacrylate. ethylene glycol dimethacry late, 1 .3-butanedioldimethacryalte. pentaerythritoldimethacrylate dipen- 
taerythrrtoldimethacrylate, pentaerythritoltrimethacrylate, sorbitoltrimethacryltate. sorbiloltetramethacrylate and 2-hy- 
droxyethyl acrylate. In addition to these monomers, prepolymers, such as dimers and trimers thereof, can be useful 
to obtain high photo-crosslink density. 

As photopolymerization initiator and sensitizer, benzophenones. acetophenones and thioxantone compounds may 
be used alone or in combination. 

According to the present invention, the pigment-dispersed composition can be prepared by dissolving pigment 
and a polymenc dispersing agent and/or a pigment-derived dispersing agent in an organic solvent and dispersing the 
solution five to nine times in bead mill. For uniform coating property, a leveling agent, a slip agent and a surfactant 
may be added in an small amount. The pigment-dispersed composition may comprise an antifoaming agent to avoid 
pin holes attributed to bubbles which are generated upon spin coating or dispersing. Preferably, the pigment is filtered 
to have an average diameter distribution of 0.05 to 0.5 micron, prior to addition to the composition. 

When preparing the pigment-dispersed composition, useful polymeric dispersing agents are those that have an 
average molecular weight of approximately 1,000 to approximately 100,000. There is no particular limitation as to the 
compatibility of polymeric dispersing agent with the bihicle resin. It is used an amount of 1-200 weight pans based on 
100 weight parts of pigment. 

Polymeric dispersing agent is selected from a group consisting of polyamine compounds, polyacrylic compounds 
so polyurethane compounds, polycaprolactane compound, long chain alky laminoamide compounds poly isocyanate com- 
pounds, polyester compounds and the mixtures thereof. In more detail, the polymeric dispersing agent used in the 
present invention consists of a main chain and at least one side chain. The main chain has a framework selected from 
a group consisting of polyamines, polyaciyls, polyesters, polyurethanes, polycaprolactanes, long-chain alkylpolyami- 
noamides, and poly isocyanates. The side chain, pendant from the framework, has at least one functional group selected 
2£ from a group consisting of: 

-COOH, -SO a , -NH 2 , -OH, -N=C=0. -0-C 8 C 17 . -P-(0-C 8 H 17 ) 2 OH, -0-C 2 H 4 -NH-C 2 H 4 -NH 2 , 



° O R CH 3 0-CH 2 

I | / | / I 

-NH-C-NH-, -NH-C-O-, -N ,-0-CH-CH„> 



r ,-O-CH-CH,, X 0-CH ; , .O-C, 

\ < i 



CH 2 0-CH 2 -CH=CH 2 O O -O-C-CH3 

1 i I J 

-0-CH 2 -C-C 2 H 5 , 0-C-C 17 H J5/ -C-CH 3 , CH, 

1 I 

CH 2 0-CH 2 -CH=CH 2 0=C-OC 18 H 35 

° CH 3 O O O 



8 I |j g 

-°- S -\3- n ~ C 12 H 35 ' -°-CV C "0 ' -°-P-0-P-0-C ( 



0 

H„, -0-P-0-C 8 H n 



CH3 OH 0-C 8 H 1? 0-C 8 H 17 . 

As shown above, the polymeric dispersing agent has both a pigment-absorptive functional moiety and a solubiliz- 
able chain, showing a structure that is able to maximize the steric hinderance effect attributable to the adsorption of 
polymer to the surface of pigment. Such polymeric dispersing agent does not allow the pigment particles to agglomerate 
so that the pigment dispersed composition according to the present invention is capable of forming a thick coating layer 

In combination with the polymeric dispersing agent, the pigment-derived dispersing agent may be used in the 
pigment-dispersed composition, represented by the following general formula II: 
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R 

/ 

CH^ G (CH 2 * i N 

\ 

R ' 



[II] 



2 n 



wherein P is an organic pigment selected from a group consisting of quinacridones, anthraquinones, antha nth rones 
indigoes, styrenes, thiomdigoes; azo-diazo-polycondensed azo compounds, imidazoles, arylamide(acylamino) isoin- 
dolines, perylenes, phthalocyanines, metine and azo-metines, dioxazines, anilines, flanvanth rones, pyranthrones is- 
oviolpanthrone, indanthrones, phthalones, - dianthraquinones, and quinophthalones; 

G is a sullone group, a carbonyl group, an ester group or a phosphoryl group; 

R, and R 2 are independently a hydrogen atom, an unsubstituted alkyl group, a substituted alkyl group, a cycloalkyl 

group, an aryl group and a group with plural rings; 

R 3 is a hydrogen atom, an alkyl group or an alkyl amine; 

I is an integer of 1 to 4; 

n is an integer of 1 to 20; and 

m is an integer of 1 to 6. 



Taking charge of a function of dispersing promoter, the pigment-derived dispersing agent also plays a role of color 
matching. Besides, it brings excellent effect into improvement in pigment dispersibility in the photoresist composition 
for a color filter of liquid crystal display. When being used along with the polymeric dispersing agent, the pigment- 
derived dispersing agent serves as an anchor on a surface of the pigment. At the moment, the pigment-derived dis- 
persing agent is added at an amount of approximately 1 to 200 weight parts, based on 100 weight parts of pigment 
When the p.gment-der.ved dispersing agent may be used as a co-pigment for color matching, a preperable amount 
also falls between 1 to 200 weight parts based on the 100 weight parts of pigment. 

Various pigments can be used in the pigment-dispersed composition of the present invention For example Color 
Index Nos. 9, 97, 122, 123, 149, 168, 177, 178, 179, 180, 192, 202, 220, 215 and 254 can be used for red pigment 
Color Index Nos. 7 and 36 for green pigment, Color Index Nos 15, 22, 60 and 64 for blue pigment, Color Index Nos 
20, 24, 83, 86, 93, 109, 110, 117, 125, 137, 138, 139, 147, 148, 153, 154, 166 and 168 for yellow pigment, Color Index 
Nos. 36, 43, 51 , 55, 59, 61 and 64 for orange pigment, Color Index Nos. 1 9, 23, 29, 30, 37, 40 and 50 for violet pigment 
Color index Nos. 1 , 7, 1 1 , 22, 27, 30 and 31 for black pigment, and titinium dioxide, white lead, zinc oxide and lithopone 
for white pigment. These pigments may be used singly or in mixture, to prepare pigment-dispersed photoresist which 
35 is of superiority in color reproduction. 

As previously mentioned, the pigment-dispersed photoresist composition for a color filter of liquid crystal display 
according to the present invention may comprise various agents, such as an antifoaming agent, an antisedimenting 
agent, a slip agent, a leveling agent, surfactant, and other additives. 

Function of an antifoaming agent is to solve a problem of pin hole caused by foam when effecting dispersion or 
spin coat, and it may be added in an amount of approximately 1 to 100 weight parts based on 100 weiqht parts of 
pigment added. K 

To prevent pigment particles from being sedimented during long storage, an antisedimenting agent may be added 
in an amount of approximately 1 to 100 weight parts based on 100 weight parts of pigment and may be selected from 
a group consisting o1 bentonite, talc, dolomite, caoiinite, pyrophyllite, diatomaceous earth, calcium carbonate (CaCO,) 
is alumina, and silica. J 

Gelation of pigment-dispersed composition, a highly thixotropic phenomenon, is likely to occur when the concen- 
tration of pigment in the pigment-dispersed composition is high. This may be prevented by a slip agent. 

After coating the pigment-dispersed composition, addition of a leveling agent allows the resulting coat to exhibit 
improved surface flatness. 

A surfactant is helpful to improve the compatibility of pigment and dispersing agent with organic solvent In the 
pigment-dispersed photoresist composition of the present invention, it may be cationic. anionic or non-ionic Amount 
of surfactant may be on the order of approximately 1 to 100 weight parts based on 100 weight parts of pigment 

Other additives used in the present invention are to solve typical problems generated upon preparing a usual 
pigment-dispersed solution, such as flooding, floating, blocking and adhesion to substrate, and may be added in an 
amount of approximately 1 to 50 weight parts based on 100 weight parts of pigments based on 100 weight parts of 
pigment added. 

To prevent pigment particles from being sedimented during long storage, an antisedimenting agent may be added 
in an amount of approximately 1 to 100 weight parts based on 100 weight parts of pigment and may be selected from 



BNSDOCID: <EP 0725285A1_I_> 



6 



EP 0 725 285 A1 



a group consisting of bentonite, talc, dolomite, caolinite, pyrophyllite, diatomaceous earth, barite, calcium carbonate 
(CaC0 3 ), alumina, and silica. 

Gelation of pigment-dispersed composition, a highly thixotropic phenomenon is likely to occur when the concen- 
tration of pigment in the pigment-dispersed composition is high. This may be prevented by a slip agent. 

After coating the pigment-dispersed composition, addition of a leveling agent allows the resulting coat to exhibit 
improved surface flatness. 

A surfactant is helpful to improve the compatibility of pigment and dispersing agent with organic solvent. In the 
pigment-dispersed photoresist composition of the present invention, it may be cationic, anionic or non-ionic. Amount 
of surfactant may be on the order of approximately 1 to 100 weight parts based on 100 weight parts of pigment. 

Other additives used in the present invention are to solve typical problems generated upon preparing the usual 
pigment-dispersed solution, such as flooding, floating, blocking and adhesion to substrate, and may be added in an 
amount of approximately 1 to 50 weight parts based on 100 weight parts of pigment. 

An organic solvent is used for dispersion and viscosity adjustment of the photoresist composition and pigment- 
dispersed composition. Depending on the compositions of the binder resin and the kinds of the monomer and pho- 
topolymerization initiator, the selection of organic solvent is usually done among toluene, xylene, ethylcellosolve, ethyl- 
cellosolve acetate, diclime and cyclohexanonetoluene. Its amount to be used is adjusted in a range of 10 to 90 weight 
percent based on the total amount of the composition. 

A better understanding of the present invention may be obtained in light of following examples which are set forth 
to illustrate, but are not to be construed to limit, the present invention. 



EXAMPLE I 



Preparation of Photoresist Composition 

Two photoresist compositions, each employing an acrylic terpolymer resin (1), represented by the following 
lecular formula: 



20 



30 



CH 3 CH, CH, 

I I I 
^CH 2 C-hm t-CH 2 C-^ f-CH 2 C-^ 



c=o 



c=o 



35 





and an acrylic terpolymer resin (2), represented by the following molecular formula; 
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CH, 



-f- CH, 



IF 



-(— CH, 



CH 3 CH, 

I I 

<~hs — ^ CH 2 — c-^y 



OH 



I 
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1 


C 4 K 8 
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c=o 




1 

CH 
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CH 




1 

CH 
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CH 




as a binder res.n. and s.x pigment-dispersed compositions, each comprising a polymeric dispersing agent and pigment- 
denved dispers.ng agent, were prepared as indicated in Tables 1 and 2 below. Thereafter, the photoresist compositions 
and pigment-dispersed compositions were combined as instructed in Table 3 and the combinations were added with 
an organic solvent so as to adjust their viscosity into 5-50 centipoise. 

Table 1 



(unit: g) 




Phororesist 


Composition 


Component 


1 


2 


Resin 1 Type Acrylic Terpolymer 


37.00 




Resin 2 Type Acrylic Terpolymer 




25.00 


Pentaerythritoltetraacrylate 


5.00 


15.00 


Pentaerythritoltetrakis 


1.00 


3.00 


p-(Dimethylamino)benzophenone 


5.00 


5.00 


2,4-Diethylthioxanthone 


3.99 


3.99 


Hydroquinone 


0.01 


0.01 


Ethylcellosolve acetate 


48.00 


48.00 



so 
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Table 2 



(uni t :g) 











Example No. 






10 


Component 


1 


2 


3 4 


5 


6 


Pigment 


C.I.PY177 
35.0 


C.I.PY139 
8.0 


C.I.PG36 C.I.PB15:6 
50.0 15.0 


C.I.PV23 
20.0 


C.I.PR7 
20.0 


15 


Polymeric 1 
Dispersing Aqent 


PA 
26. 0 


PAC 
10 0 


PI+AAA PET 


PUtPCa 
b . o 


PET 
10.0 




Pi gment-Der i ved° 
Dispersing Agent 


Atrq 

5.0 


Isoind 
2.0 


Ptlc Ptlc 
10.0 5.0 


Dioxazine 
10.0 


Ptlc 

10.0 


20 


Surfactant 


1.0 


0.7 


1.0 


0.7 


2.0 




Leveling Agent 


2.0 


1.0 




0.5 


3.0 


25 








•v^on u muea 
















(unit: g) 


30 








Example No. 








Component 


1 


2 


3 4 


5 


6 


35 


Surfactant 
Leveling Agent 


1 .0 
2.0 


0.7 
1.0 


1.0 


0.7 
0.5 


2.0 
3.0 


40 


Slip Agent 


1.0 




0.5 0.5 


0.4 


1.0 




Ant i foaming Agent 




0.3 


0.5 0.5 


0.3 


0.5 



Antisediment ing 
Agent i.o 

Organic Solvent 39.0 



48.0 



1.0 
54.0 



74.0 



0.8 
11.0 



0.5 
53.0 



PA: polyaraine, PAc; polyacryl, pi : polyisocyanate, PCa: Polycarprolactane 
w AAA: Long-Chain al kyl ami ni amide, PET: polyester, PU: polyurethane 
Atrq: Anthraquinone, Isoind: Isoindoline, Ptlc: Phthalocyanine 

Preparation of Color Filter 

The photoresist compositions prepared as shown in Table 3 were used alone or in combinations, to give color 
resists with standard red, green, blue and/or black colors. These resists were subjected to the photolithography illus- 
trated in Fig. 1 , to form color filters shown in Fig. 2 
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Table 3 





Unit: wt p*rt« 


Combination No. 


Photoresist Composition (Type) 


Pigment-Dispersed Composition (Type) 


1 


(1) 100 


(1)90 


2 


(2) 100 


(2) 30 


3 


(1) 100 


(3) 60 


4 


(1) 100 


(4) 40 


5 


(2) 100 


(5) 10 


6 


(2) 100 


(6) 20 



COMPARATIVE EXAMPLE I 1 



c^ZZlnnT^ 8 reSiSt ^ WUh 96,atin and red ' «u. and blacx pigments 



in a conventional manner. 
COMPARATIVE EXAMPLE II 



a cofor r Zl rat TelT^T^ Pi9men ' * * and methy, m ethacry,ate. and 

nrooIrtl^nH fh 6 ' 5 ma " U,aC,ured in Exam P' e and Comparative Examples were tested for various physical and optical 
properties and the results are given as shown in Figs 3 through 5 °P«cai 

arroSnSh 3 d,SperSion s,abilit y wi,h reaard »° As shown in this plot, the photoresist compositions 

according to the present invention can maintain superior dispersion stability for long times, even for 10,0o7hots or 

oltZZ^Sr^^r^ ° f ?, CO ' 0r ""^ aCC ° rdin9 t0 ,he of incident light, and chromaticity 

ll^ZJ re , Spec , t,ve| y As a PP arent from these figures, the color resist according to the present invention is far 
superior to conventional ones in spectroscopic^ and chromaticity invention is tar 

u.Jr/i TT! , inV K n,i0n h3S b6en described in an illustrative manner, and it is to be understood the terminoloav 
used is intended to be in the nature of description rather than of limitation term.nology 

it » tn h7 m ° d,f,cat, ° n ^ and variations of the present invention are possible in light of the above teachings Therefore 
£r^SE£ W ' ,hin SC ° Pe ° f aPP8nded C ' aimS ' inVen,i ° n ^ be praCtiCed ^iseS as 



Claims 



« lT Per T Ph0t0resis, com POsiti°n for a color filter of liquid crystal display, which comprises 

a photoresist resin composition comprising approximately 5-60 weight parts of a multifunctional acrvlate 

nTn cTa^ £T ° ^ °' 3 C ° mp ° Und al leasl «-JS5 ed group £ 

f^nctionaliL B SUbS,,,Uted wi,h esters or "*"anes, approximately 0.01 -50 weigh, parts of a t 

IS52^S? K ? 1 ^ ,,, a r°Z ate ' y 01 W6i9ht P3rtS ° f 3 Polymerization initiator and other addZes 
and an organic solvent, based on 1 00 we.ght parts of a binder resin, represented by the following general formula!' 

T 1 i* 2 , R « 

— f_CH 2 <-CH 2 C-^ C [ I ] 



. c =° c=o c=o 



wherein 



OH o b 

R 3 R 



X 



.072S285A1J_> 



10 



10 



20 



25 



30 



35 



40 



45 



50 



EP 0 725 285 A1 

is H, CH 3 or CH 2 COOH; 
R 2 is H or CH 3 

R 3 is an alkyl group containing 1 to 10 carbon atoms, a phenyl group, a benzyl group or 




wherein 



A is H, CI, Br, F, N0 2> or -C,H2j +1 wherein I is an integer of 1 to 6; 
R 4 is H or CH 3 ; 

R 5 is (CH 2 ) m H wherein m is an integer of 1 to 10; 
X is -OH. -(CH=CH) n H wherein n is an integer of 1 to 
75 4, or -OCO-(-CH=CH) n -B wherein n is an integer of 1 to 4 and B is 



55 




o 



and x, y, and z represent mole ratios among the moieties, ranging from 5 to 40 mole %, 30 to 95 mole % and 
0. 1 to 75 mole %, respectively; and 

a pigment-dispersed composition comprising pigment. 

A pigment-dispersed photoresist composition in accordance with claim 1, wherein said binder resin is an acrylic 
terpolymer consisting of an unsaturated organic acid moiety, an unsaturated organic acid ester moiety and an 
unsaturated organic acid ester containing photosensitive group. 

A pigment-dispersed photoresist composition in accordance with claim 2, wherein said photosensitive group is 
selected from a group consisting of aryl group, cynamoyl group and acryloyl group. 

A pigment-dispersed photoresist composition in accordance with claim 1, wherein said multifunctional thiol com- 
pound is selected from a group consisting of glycol dimercaptoacetate, trimethylolethane tris(3-mercaptopropion- 
ate), and pentaerythritol tetrakis. 

A pigment-dispersed photoresist composition in accordance with claim 1 , wherein said photopolymerization initiator 
is selected benzophenones, acetophenones, thioxantones and the mixtures thereof. 

A pigment-dispersed photoresist composition for a color filter of liquid crystal display, consisting of a photoresist 
resin composition and a pigment-dispersed composition, wherein said pigment-dispersed composition comprises 
approximately 1-100 weight parts of a polymeric dispersing agent, approximately 1-100 weight parts of a pigment- 
derived dispersing agent, approximately 1 -100 weight parts of an antifoaming agent, approximately 1-100 weight 
parts of an antisedimenting agent, approximately 1-100 weight parts of a surfactant, approximately 1-50 weight 
parts of other additives, and an organic solvent. 

A pigment-dispersed photoresist composition in accordance with claim 6, wherein said polymeric dispersing chain 
having a framework selected from a group consisting of polyamines, polyacryls, polyesters, polyurethanes, poly- 
caprolactanes, long-chain alkylpolyaminoamides, and polyisocyanates and said side chain having at least one 
functional group selected from a group consisting of: 

-COOH, -S0 2 , -IMH 2> -OH, -N=C=Q. -0-C 8 C 17 , -P-(0-C 8 H 17 ) 2 OH, -0-C 2 H 4 -NH-C 2 H 4 - NH 2 , 



0 O R CH 7 /O-CH, O 

1 a / » C i i 

-NH-C-NH-, -NH-C-0-,-N ,-O-CH-CH,, N 0-CH 9 , ,0-C, 



0-CH 2 
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10 



15 



20 



30 



35 



CH 2 0-CH 2 -CH=CH 2 O 



o 
I 



-O-C-CH, 
I 



-0-CH 2 -C-C 2 H 5 , 0-C-C 17 H 35 , -c-CHj, CH, 

CH 2 0-CH 2 -CH=CH 2 0=C-OC 18 H 35 

0 CH 3 o O O 

-0-S-G^n-C 12 H 35 ,-0-^)-C-Q ,-oi-o4-0-C 8 H 17/ -0-S>-0-C 8 H 17 



CH, 



I I 
OH 0-C g H 17 



45 



8. A pigment-dispersed photoresist composition in accordance with claim 6, wherein said 
agent is represented by the following general formula II 




0-CjHj 7 . 

pigment<ferived dispersing 

CH] 



2 n 



25 wherein 



G 

R 1 and R 2 



I 

n 
m 



is an organic pigment selected from a group consisting of quinacridones, anthraquinones an- 
thanthrones, ind.goes, styrenes, thioindigoes, azo-diazo-polycondensed azo compounds imida- 
zoles, arylamide(acylamino), isoindolines, perylenes, phthalocyanines, metine and azo-metines di- 
oxazmes, anilines, flanvanthrones, pyranthrones, isoviolpanthrone, indanthrones, phthalones dlan- 
thraquinones, and quinophthalones; 

is a sulfone group, a carbonyl group, an ester group or a phosphoryl group; 

are independently a hydrogen atom, an unsubstituted alkyl group, a substituted alkyl group a cy- 
cloalkyl group, an aryl group and a group with plural rings; 
is a hydrogen atom, an alkyl group or an alkyl amine; 
is an integer of 1 to 4; 
is an integer of 1 to 20; and 
'is an integer of 1 to 6. 



40 9. 



A pigment-dispersed photoresist composition in accordance with claim 6, wherein said antisedimenting agent is 
selected from a group consisting of bentonite, talc, dolomite, caolinite, pyrophyllite, diatomaceous earth barite 
calcium carbonate, alumina, silica and the mixtures thereof. 



10. A pigment-dispersed photoresist composition in accordance with claim 1 or 6, wherein said organic solvent is 
selected from a group consisting of toluene, xylene, ethylcellosolve, ethylcellosolve acetate, diclime cyclohex- 
anonetoluene, and the mixtures thereof. ' 



so 
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FIG. 1 





SUBSTBATE 
WASHING 


4 


3 


PAINTING 1 


4 




DRYING 


4 




EXPOSURE 


4 




DEVELOPMENT 


4 




PURE WATER 
WASHING 


4 




DRYING 


4 




HEAl; 
TREAT1SENT 



BNSDOCID: <EP 0725285A1_I_> 



13 



EP 0 725 285 A1 



FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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(CIE Diagram) 

^ •■ conventional invention 
x : Present invention 
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